ILLUSTRATIONS

INTRODUCTION
The Tennessee Department of Transportation has built a new bridge with new approaches over Cane Creek just upstream from the old bridge about 4 miles east of Spencer, Tennessee ( fig. 1 ). The old bridge is to be removed. The new bridge, 17 feet longer than the old bridge, slopes upward from left to right (facing downstream) and the left (low) end is about 5 feet higher than the old bridge. The vehicular approaches to the new bridge consequently are higher than those to the old bridge ( fig. 2 ). These changes in the physical conditions of the crossing alter the floodflow characteristics at the site. The changes cause a larger percentage of a given discharge to flow through the bridge opening and a smaller percentage to flow over the road as compared to conditions existing prior to construction of the new bridge. For example, for a flood equal to the May 27, 1973 flood, 4 percent of the peak discharge would flow over the new road compared to 13 percent over the old road. The purpose of this report is to evaluate the relative hydraulic performance of the two bridges with respect to the flood of May 27, 1973, which was a major flood in the area. Computed data for the 50-year and 100-year floods at the site of the new bridge are also presented. The 50-year and 100-year floods are defined as the peak discharges which will be exceeded once, on the average, in 50 and 100 years, respectively, or stated another way, the peak discharge which has a 2 or a 1 percent chance, respectively, of being exceeded in any year. The floor elevation of the house on March 15, 1983, was 921.6 feet indicating that the house was raised by 1.4 feet after Nov. 6, 1980. Principal data and data sources used in the preparation of this report are as follows:
1. High-water marks and estimated peak discharge for the flood of May 27, 1973 (old bridge conditions). peak discharge for the May 27, 1973 flood at this site is estimated to be 32,000 ft^/s. This is about 1.4 times the 100-year flood computed from averaging the results of Area 1 and Area 2 regional relations by Randolph and Gamble (1976) .
The estimate of 32,000 ft3 /s is based on a correlation of peak discharge for this flood versus drainage area for 22 sites in the surrounding area. The flood of April 5, 1983, had an estimated discharge of about 6,000 ft^/s~-a magnitude that will be exceeded about once every two years on the average. Several high-water marks were identified and flagged immediately after the 1973 flood and elevations were determined for these high-water marks on November 6, 1980, by personnel of the Geological Survey and the Department of Transportation.
The approximate location and the elevation of these high-water marks are shown in figure 3 . Also, elevations of several high-water marks for the flood of April 5, 1983, were surveyed by personnel of the Geological Survey on April 13, 1983, and they are shown in figure 3.
Water-Surface Profiles
Water-surface profiles for the May 27, 1973 flood (estimated discharge, 32,000 ft-Vs) have been computed, for conditions with the old and new bridges, by the standard-step method of backwater computation as described by Chow (1959) and Woodward and Posey (1941) . Also, profiles for the 50-year and 100-year floods have been computed for conditions with the new bridge in place.
The computations were performed with the U.S. Geological Survey's computer program E431 (Shearman, 1976 ) using roughness coefficients (Barnes, 1967) 
CONCLUSIONS
The computed water-surface profile for the new bridge conditions indicates that if a flood discharge of 32,000 ft^/s were to occur today, the water-surface elevation would be higher than actually occurred on May 27, 1973 (old bridge conditions), upstream from the bridge as follows: approach section, 0.9 feet; section 10, 0.9 foot; house, 0.9 foot; and section 11, 0.7 foot.
These differences are based on interpolation and extrapolation of elevations of high-water marks for the flood of May 27, 1973. 
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